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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in ttiis or a foreign country or In public use or on sale 
in tills country, more than one year prior to the date of application for patent in the United States. 

Claim 1 and 5 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Manning (U.S. 4,552,852). 

Manning teaches a ceramic composition comprising a plurality of oxide shapes, a 
filler powder comprising zirconia-hafnia, and a binder material partially filling the gaps 
between the oxide shapes and the filler powder. In Manning, the plurality of oxide shapes 
are the alumina present within the ceramic. The zirconia-hafnia filler powder is the 
particulate Zr02-Hf02 (column 5 Line 10). Manning also discloses a binding agent 
comprising glass bonding the alumina and zirconia-hafnia filler (column 1 line 65). 

Claims 1 1 and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Vance (U.S. 6,106,959). 

Vance et al discloses an article comprising a YAG ceramic substrate, and an 
overlayer comprising zirconia-hafnia disposed on the ceramic substrate (column 3 line 15- 
45). 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 2-4, 6 and 7 are rejected under 35 USC 103(a) as being obvious over 

Manning as applied to claim 1 above. 

Although Manning is silent on the molar percentage of hafnia in the zirconia-hafnia 

filler powder and is also silent on the particle of the alumina, absent a showing of criticality 

with respect to the molar percentage and particle size (result effective variables), it would 

have been obvious to a person of ordinary skill in the art at the time of the invention to 

optimize the molar percentage and particle size through routine experimentation. It has 

been held that discovering an optimum value of a result effective variable involves only 

routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Manning 
as applied to claim 1 above, and further in view of Merrill (U.S. 6,287,51 1). 

Manning further teaches a filler powder comprising zirconia-hafnia also including 
alumina. It additionally discloses a glass binder containing alumina and teaches that 
zirconia-hafnia has a greater maximum stable temperature (column3, 60-65 and column 
5, lines 30-40) Manning fails to teach the use of mullite spheres. 
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Merrill teaches hollow mullite spheres disposed between stabilized zirconia and 
further teaches that the mullite spheres improve dimensional stability (column 7 line 10- 
20). 

Therefore, it would be obvious to a person of ordinary skill in the art at the time of 
the invention to combine the zirconia-hafnia layer of the coating in Manning with the 
mullite spheres of Merrill because zirconia-hafnia has a greater maximum stable 
temperature and the mullite sphere would further improve dimensional stability. 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over manning 
as applied to claim Manning above, and further in view of Lee (U.S. 6,733,908). 

Manning recites all the limitations of claim 1 but fails to teach a mullite substrate. 

Lee shows stabilized zirconia on a (oxide-oxide ceramic matrix) mullite substrate 
for increased cracking resistance (column 7 line 10-20 and Figure 1). 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to combine a zirconia-hafnia layer over a mullite substrate because it 
would increase cracking resistance. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Manning 
and Lee as applied to claim 9 above. 

Although Manning is silent on the thickness of the zirconia-hafnia layer, absent a 
showing of criticality with respect to the molar percentage and particle size (result 
effective variables), it would have been obvious to a person of ordinary skill in the art at 
the time of the invention to optimize the molar percentage and particle size through 
routine experimentation. It has been held that discovering an optimum value of a result 
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effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272; 205 
USPQ 215 (CCPA 1980). 

Claims 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Vance 
et al. in view of Lee et al. 

Vance teaches all the limitations of claim 1 1 as above but is silent as to the layer 
being placed on a (oxygen barrier layer) mullite layer or a non-oxide substrate. 

Lee teaches a stabilized zirconia layer followed by a (oxygen barrier layer) 
mullite-containing layer. The mullite layer is an oxygen barrier layer interposed between 
the substrate. Lee also teaches a non-oxide substrate (column 8 line 20). The layers of 
Lee increase stability at high temperature (column 3 line 15-25). 

It would have been obvious to a person of ordinary skill at the time of the 
invention to combine the coating of Vance with the layers of Lee to increase stability at 
high temperatures. 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Vance in 
view Manning. 

Vance teaches all the elements of claim 1 1 as above but is silent as to a zirconia- 
hafnia ceramic containing alumina. 

Manning teaches a zirconia-hafnia ceramic containing alumina (column 3 line 40- 
50). Manning further teaches that alumina zirconia composites have increased thermal 
shock capacity (column 1 line 25-30). 
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It would have been obvious to a person of ordinary skill at the time of the 
invention to modify Vance with the ceramic of Manning because it would increase 
thermal shock capacity. 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee et 
al. in view of Vance et al. 

Lee teaches a stabilized zirconia layer followed by a mullite-containing layer. The 
mullite layer is an insulating mullite layer interposed between the coating and ceramic 
matrix substrate as in figure 1 . Lee does not teach a zirconia -hafnia layer. 

Vance teaches a zirconia-hafnia overlay of figure 1 . This layer is chosen because 
of its improved stability at higher temperatures (column 3 line 15-25). 

It would have been obvious to a person of ordinary skill at the time of the 
invention to combine the coating of Vance with the layers of Lee to increase stability at 
higher temperatures. 

Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee in 
view of Vance as applied to claim 19 above, and further in view of Manning. 

Vance in view of Lee teaches all the elements o claim 19 as above, but are silent 
on the zirconia-hafnia layer also comprising alumina. 

Manning teaches a ceramic having a zirconia-hafnia and alumina composition. 
The zirconia-hafnia composition of Manning remains stable at higher temperatures then 
traditional stabilized zirconia (column 3 line 60-65). 
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It would have been obvious to a person of ordinary skill at the time of the 
invention to combine the overlay of Vance in view of Lee as in claim 19 with the ziconia- 
hafnia, and alumina ceramic composition of Manning, because it would create higher 
stability. 

Conclusion 

Cited but not relied upon is Morrison (U.S. 6,197,424 B1), which also teaches a 
ceramic containing hollow mullite spheres, a filler powder, and binder filling between 
gaps in oxide shapes (Column 5, 11 line 50-65, and claim 1). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel Miller whose telephone number is (571)272- 
1534. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Deborah Jones can be reached on (571)272-1535. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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